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In a recent article [1] , an invariant for the one dimensional heat conduction has been introduced. When temperature is lower than the Debye temperature, this invariant reduces to:
where z is the abscissa along the one-dimensional rod of length L and T is temperature. This result has been established by solving one-dimensional Boltzmann transport equation and by assuming that equilibrium phonon intensity is proportional to the fourth power of temperature (see equation 2 therein). In the same article, experimental results have also been carried out and apparently confirmed the correctness of the statement. It is to notice that the experiment has been carried out with a rod of total length L~98mm with one end maintained at low temperature by using a cold bath (T~200K) and with an imposed flux of order 100 kW/m 2 at the other end. At this macroscopic scale, heat conduction can therefore be accurately modeled by the Fourier law. The main goal of this note is therefore to show that in steady heat conduction, the proposed invariant given by equation (1) is nothing than an approximate solution to the Fourier solution (in the conditions of the experiment).
Let us first consider the case of steady heat conduction in the copper rod examined in [1] . In the temperature range of the experiment (190K-270K), the thermal conductivity is nearly constant (k~395 W/m K) and the steady heat conduction solution is the well-known linear temperature variation. One can therefore write that T2=T3+α and T4=T3-α where: = is the temperature difference in steady state. One can also write the well-known relation: + = 2 . We can now calculate and and write:
which gives (for values of much smaller than temperature):
For example, with the conditions of the experiment (a flux of order of 100 kW/m 2 , a distance d=22.9 mm and a temperature around 230 K), the last two terms are of equation (2) are : We hence have:
It can be shown that this can be written: = − = = 9.8 10 K 4 which is to be compared to 2 = 5.6 10 K 4 .
The ratio of the two terms is equal to 1.7% and therefore the approximate solution given by equation (4) holds (at 1.7%).
We conclude that equation (1) does not hold in macroscopic scale heat conduction problems although it remains a good approximation in some particular situations such as in the experiment of [1] . The proposed invariant is nothing than an approximation to the Fourier solution at macroscopic scales.
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